Maximizing the in vivo efficiency of gene transfer by means of nonviral polymeric gene delivery vehicles.
We have screened many synthetic and natural polymers for their ability to facilitate gene delivery in vivo into subcutaneous tissue. We postulated that gene delivery polymeric vehicles could control the chemical and biological stability of plasmid as well as their colloidal and surface properties, and this may lead to enhanced gene delivery in vivo. The screening was based on reporter gene (luciferase) expression using a plasmid containing the cytomegalovirus promoter. The control of charge density of resulting particles was achieved by selecting different ratios of polymer to plasmid mass as well as polymer chemistry. As opposed to in vitro observations, only polymers that lead to negatively charged particles exhibited an in vivo activity, in opposite to in vitro case. Such polymers exhibited relatively low positive charge chemistry (or neutral charge). The most potent polymeric vehicles were members of a Tetronic polymer series (synthetic polyethylene-polypropylene block copolymers; BASF, Mount Olive, NJ) or from a noncharged polyvinylpyrrolidine formulation. Plasmid dose response and time relationships were established for some polymers. Results were applied to the redesign of particles for biolistic (gene gun) plasmid gene delivery.